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Abstract:
Introduction: Instrumental Activities of Daily Living (IADL) are activities which are related to
independent living that support day-to-day life and involve the interaction of a person with their
environment. Driving is one such activity which can be considered an important life skill, that is
essential for adults, young and old alike, to not only access healthcare resources, but also for
effectively living their daily life. Studies have shown that older adults belonging to low-income
racial minorities, particularly women, make up a large proportion of never-driver seniors and are
higher utilizers of alternative modes of transportation1,2. Our study is a comparative analysis of
co-morbid health conditions among older drivers and non-drivers, matched by age and gender,
receiving care at a safety-net hospital in Atlanta to assess utilization of health care resources and
chronic disease burden between the two groups.
Methods: We conducted a chart review of patients age 65 or older receiving care at the Emma
Darnell Geriatric Center at Grady Hospital during 2/1/2016-2/1/2017. Data obtained by chart
review of Epic electronic medical record (EMR) included demographics, insurance information,
functional data sheet (which included data on activities of daily living, self-reported use of
assistive device, self-reported hearing and vision impairment, self-reported driving status),
number of Geriatrics Clinic visits in a year and associated visit diagnoses. The question The Katz
and Lawton Activities of Daily Living (ADL) scales were modified based on available data, to
calculate ADL scores.
Results: A total 690 patient charts were included in the analysis, 23% of whom reported being
drivers. Mean age was 76 and 80 respectively in driver and non-driver group, with over 94%
identifying themselves as African Americans and over 67% being women in both the groups.
Functional dependency measured by mean modified Katz and Lawton ADL scores and selfreported use of assistive devices was higher in non-drivers compared to drivers. There was a
higher prevalence of self-reported sensory impairment and diagnoses of cognitive impairment in
the non-drivers group, but the prevalence of other chronic diseases as measured by visit
diagnoses didn’t differ between the two groups.
Utilization of care, measured by the mean number of visits to Geriatrics Primary Care Clinic in a
year, did not differ among drivers (1.2 mean visits per year) and non-drivers (1.3 mean visits per
year) and didn’t improve for individuals enrolled in a Medicare Advantage plans.

ii

Conclusion: Approximately 23% of older adults getting care at a safety-net hospital in Atlanta
drive a motor vehicle. Utilization of healthcare resources, as measured by the number of
geriatrics clinic visits per year, was generally low, and did not differ based on driving status.
Keywords: utilization of healthcare, older drivers, chronic disease burden
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INTRODUCTION
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INTRODUCTION
1.1 Background
Automobile driving has become an integral part of life. There are various reasons that
impede an individual from carrying out this essential activity. Comorbidities have a profound
effect on a person’s physical and mental abilities, which also includes their driving. The different
conditions that raise a red flag for driving are visual conditions, cardiovascular diseases,
cerebrovascular diseases, nervous system diseases, respiratory diseases, metabolic diseases, renal
diseases, dementia, psychiatric diseases, and medications. Any of these could be the primary
condition with another in the same classification or another concomitant to their primary condition.
1.2 Purpose of study
The purpose of this study is to determine whether chronic diseases have an effect on the
driving status of a certain population in the society. The population analyzed for this study includes
older adults; who belong mainly to the minorities and lower socio-economic background. Multiple
studies have shown that co-morbid conditions do limit an individual’s range of activities.
Different states in the United States differ in terms of rigidity when it comes to rules
regarding older adults driving and their screening. This study attempts to draw a link between
driving and co-morbid conditions while exploring the literature for evidence for the same. The
purpose is to build a foundation for further research which could potentially reduce fatalities and
morbidities due to crashes in which older adults are involved.
1.3 Research Question:
Do co-morbid conditions impact the driving status among older low-income African Americans?

2

Chapter II
REVIEW OF LITERATURE
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REVIEW OF LITERATURE
2.1 Vision Impairment
Driving is a visual task with an estimate that 90% of the information processed while
driving is visual. According to Burg, the possible reasons for a weak relation between driving and
visual conditions are it is comorbid with another condition, disparity in using one’s visual capacity
and the difference in research conditions and actual driving.3 Acuity, cataract, glaucoma, diabetic
retinopathy, AMD (Age-related Macular Degeneration), retinal degeneration, nystagmus, and
refractive surgeries are few of the conditions that affect visual functioning, which in turn affects
the person’s driving.5,27
Acuity can be static, dynamic, or low vision. In the United States, to receive an unrestricted
license one requires visual acuity of 20/40 or better (20/20 is considered perfect and 20/200
considered visually impaired) .3 Best Corrected Visual Acuity of at least 20/60 in at least one eye
is required by law in Georgia, to be able to drive.29 While the static acuity is measured while
licensing, dynamic acuity, which accelerates faster and occurs at an early age, is a more reliable

predictor for an individual’s crash probability. Cataract, which is a leading cause for visual
impairment in adults, compromises ones driving skills.2

Even though it can be surgically

removed, there are many on the road with the condition. An individual with cataract is 2.5 times
more likely to get into an accident compared to others of the same age who are cataract free.27 A

study amongst older drivers reveals that those who are in injurious crashes have a 0.5 probability
of having glaucoma, which is one of the common cause for blindness.2 Diabetic Retinopathy,

which is a common microvascular complication, can result in loss of visual due to new vessels
growing in the retina or retinal blood vessels becoming permeable which causes swelling at the
center of the retina.28 Older drivers who are involved in injurious crashes are 2.6 times likely to
4

have diabetes compared to the other test subjects.21 AMD, untreatable vision impairment in older
adults, is a progressive condition, which causes irreversible destruction of the receptors in the
central portion of the retina (macula). The macula enables central focusing of vision in one’s eye,
and destruction of it affects an individual’s ability to drive.5 A simulator performance revealed

that those with AMD have longer braking response time, cross lanes more frequently and are more

susceptible to night time crashes.28 Other retinal degeneration scenarios like retinitis pigmentosa

also increase the person’s chances of causing a crash while driving. Nystagmus, where the eyeball
of the individual moves involuntarily in a rapid, rhythmic fashion in a horizontal or vertical or

mixed fashion causes significant impairment in their vision, to varying degrees. With the
impairment caused by the condition considerably varying from person to person, studies conclude
that their ability to drive should be looked up on a case to case basis. Refractive surgeries like
Radial Keratotomy, Photo Refractive Keratotomy, increases the chances of night crashes as
patients tend to have difficulty with night vision while driving. With more than 78% of people
have at least one comorbid condition along with AMD, visual impairments cause a significant risk
for driving.6
2.2 Hearing impairment
Along with visual, auditory requirements are also essential for safe driving, as one needs
to be aware of the vehicle’s auditory feedback regarding its operation, any mechanical failure,
honking from others, etc. With 29% of the population over the age of 65 have difficulty in hearing
clearly, various studies have been conducted to know whether hearing as a condition could affect
driving.17 Even though hearing is extremely important for driving, there has been no definitive

relation between driving incidents and hearing. However, it has been found that anyone with
hearing impairment is associated with worse driving performance in the presence of distractors,
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either visual or auditory.27

Also according to WHO, the use of hearing aids while driving

increases the risk of accidents to occur, possibly due to the feedback arising from it, which causes
a distraction.
2.3 Cardiovascular Disease
With 47% of Americans suffering from one or a combination of high blood pressure, high
cholesterol and smoking, they have a significantly high risk for heart disease.16 The different types
of cardiovascular diseases that can affect ones driving are artery disease, disturbances in cardiac

rhythm, congestive heart failure and abnormal blood pressure.27
Even though sudden death while driving accounts for less than 1% crashes, artery disease
can cause this tragic outcome, which would also impact other drivers. According to Copeland, the
major causes for these sudden deaths are due to myocardial damage, narrowing in their coronary
artery and old age.9 People who have an arrhythmia, which has symptoms like weakness,

becoming unconscious, feeling light-headed often place themselves and others at risk while
driving. CCS Consensus Conference developed the following formula, which is used to estimate

the Risk of Harm (RH) to other drivers and bystanders RH = (TD) (V) (SCI) (Ac) .4 In the

mentioned formula, TD is the proportion of time an individual spends driving in a year, V is a
constant for the type of vehicle that is driven, SCI stands for the sudden death or the incapacity
risk for the drivers during the year and Ac is the probability for death or injury to all the other users
of road. Using data that was gathered, the value of RH was calculated to 0.00005, which translated

to 1 in 20,000 getting affected.4
Arterial fibrillation, which is a serious cardiac arrhythmias condition, has substantial
morbidity and mortality amongst the general population.27 For those aged above 50, the chances
6

of being diagnosed with arterial fibrillation increases by 10% for every decade of their age.20 Other

factors, which can lead to one being diagnosed with this, are diabetes, heart failure, stroke,

coronary heart disease, etc. Because of its hemodynamic consequences, the presence of it impacts
ones driving performance significantly. Congestive heart failure and hypertension are other
cardiovascular ailments that affect an individual’s driving skills. Even though there is a paucity of
literature on the effects of these conditions and driving, there is significant work on how it restricts
one’s cognitive performance.27
2.4 Cerebrovascular Disease
Cerebrovascular diseases, which impedes ones driving skills, can be classified into two
categories: transient ischemic attacks (TIA) and cerebrovascular accidents. TIA is a stroke-like
symptom which lasts for less than 24 hours, which is caused by a temporary dysfunction by part
of the brain. Even though it does not cause any permanent damage, those who experience their
first TIA attack will have a stroke within three years.27 Due to the neurological sequential of TIA,

there are serious implications for one’s driving. Cerebrovascular disease, which is the third leading
cause for deaths in the United States of America and Canada, is recurrent as of the 80% of those
who survive, 75% are left with residual cognitive deficits.22 With the risk of stroke doubling after

every decade of age after 55, the risk factors responsible for it are aging, heart diseases, smoking,
use of contraceptives, and excess use of alcohol. It was found that people with cerebrovascular
lesions have a significantly worse measure of cognitive functioning, which affects their driving

skills.18 Except for injuries caused on one’s head, any injuries that crop up due to stroke, have a

different impact on each individual, making it very hard to give an exact measurement for their
disability. With a combination of physical, visual, motor and other senses being impaired, there is
a strong concern on driving after the person has a stroke.
7

2.5 Nervous System diseases, dementia, and psychiatric disorders
Syncope, seizures and sleep disorders are the common nervous system diseases. Seizures
are caused by an uncontrolled discharge of electrical activity in one’s brain gray matter. This
affects the person’s normal functioning and interferes with their day to day activities.27 Seizures

can be caused by hyperpyrexia, infections to the central nervous system, brain-related trauma, and
withdrawal from addictive habits like alcohol or drugs. Epilepsy, which is a common neurological

disorder, is characterized by repeated seizures, which can lead to unconsciousness, convulsive
movements, and various abnormalities.1 This sudden loss of consciousness or loss of bodily
control caused by epileptic seizures increases the probability of vehicle crashes while driving.15

The unpredictability of the illness along with the possibility of rapid incapacitation of the person
makes this one of the medical condition that is restricted for driving worldwide. Even though there
are many studies that are conducted on the relationship between epilepsy and driving, the tendency
of people to under-report the crashes due to the fear of license revocation results in the inability to
reduce crashes due to this reason.15 On the other hand, using information from state licensing
authorities or police identified crashes might be inflated due to either overrepresentation or
underrepresentation.
Even though people diagnosed with epilepsy have an increased risk of a crash, with
advancements in the medical field and knowledge about epilepsy, there is improved seizure control
through medication and other means.
From the studies that investigated the predictors in people with epilepsy who are at risk for crashes,
the results were
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•

Those who are aged less than 25 have 3.3 times the risk of a crash than all the other ages
combined.15

•

The chances of a crash in individuals who take anti-epileptic drug treatment are lesser than
those who do not.15

•

With 9% of the population having at least one seizure in their life and 43% in that have a
recurring attack, they have double the chances of being involved in a car crash compared
to those with only one epileptic attack.25

•

With partial seizures classified into simple, complex and partial with the second
generalization, those who have complex partial seizures are more likely to be involved in
a crash compared to those having other types of seizures.

Initially, most countries did not allow individuals with epilepsy to obtain a driving license.
However, with time, the rules have become less restrictive. Even though most states in the United
States having restrictions against drivers having epilepsy, depending on the state, there is a time
requirement of 3 months to 2 years for a person to be seizure free to apply for license renewal.15

However, there are unanswered questions on driving competence of people who are taking antiepileptic drugs, as in some scenarios the drugs cause co-morbid mental conditions that can impair
their cognitive performances.
In adjunct to the above conditions, dementia and psychiatric disorders also constitute
nervous system disorders. Dementia is one of the cognitive symptoms of Alzheimer’s disease.
Among other cognitive changes are difficulties in recent memory, concentration, slower
processing of information, attention deficit. Due to the progressive nature of the disease, the patient
will eventually lose the ability to drive safely.27 Mood disorders and anxiety are on the rise, and
older adults are a good percentage among people who are inflicted with mood disorders, anxiety,
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and delusions. About a third of the population goes through mental illness in their lifetime.7

Majority of the research so far has been done on people over 30. Research states that individuals
with personality disorders are twice likely to be involved in crashes. Another factor that needs to
be considered is suicidal thoughts and its effect on driving.27
2.6 Sleep disorders
One of the reasons for many crashes is sleep disorders. It is difficult to estimate the role of
sleep in a crash, as they are caused due to multiple reasons and the lack of any reliable measures
to assess driver sleepiness. Nearly 3% of crashes that happen on highways are due to driver
sleepiness.27 The two common sleep disorders, which causes excessive sleepiness, are narcolepsy
and sleep apnea, with sleep apnea being the most common one. Narcolepsy, a chronic sleep

disorder causes excessive sleep during day times, causes hallucinations and sleep paralysis. It starts
in either adolescent age or early adulthood and is treated with the help of stimulants or
antidepressants. More than one-fourth of those who suffer from narcolepsy also have cataplexy,
which causes a sudden weakening of muscles, which can be triggered by any kind of emotion like
laughter, anger, or surprise also causes severe impairment to ones driving.
Studies show that people with narcolepsy have reported more crashes due to sleepiness
than vehicular control.24 Females generally tend to be more involved in crashes than males with

narcoleptic conditions.24 Most medical associations and driving agencies around the world have
recommended that individuals with narcolepsy shouldn’t be allowed to drive.

Sleep apnea, which is common among middle and older adults, is a condition where the
upper airway repeatedly collapses during sleep, resulting in sleep fragmentation. It causes
cognitive impairments along with difficulty to concentrate, leading to a short attention span. Even
10

though sleep apnea is a risk factor for driving, it cannot be linked with impaired driving. It is
recommended that reducing risky driving should be towards selected patients than applying a
blanket rule of the driving ban on individuals with a sleep disorder.
2.7 Respiratory Diseases
Respiratory diseases impair with ones driving as the condition is caused by restricted oxygen flow
to the brain which leads to impairment in decision-making, judgment and attention. The different
kinds of respiratory diseases, which are relevant to driving impairment are asthma, COPD (chronic
obstructive pulmonary disease) and carcinoma.8 Different countries have different driving
regulations relating to granting a license for individuals with respiratory conditions.26

Asthma, the condition where the lower airways of an individual are inflamed causes continuing
breathing problems. Asthma attacks can be triggered by dust particles in the air, weather changes
or any infections on the respiratory tract. With more than 8% of the US population suffering from
asthma, there is no visible relationship between driving impairment and asthma.3,27
COPD involves diseases that are caused by obstructed airflow. This disorder typically comprises
of emphysema (common among older people) and chronic bronchitis (prevalent amongst all age
group), but not asthma. COPD is one of the top 5 causes of death in the United States, and the
worrying factor is it is the leading cause which is increasing in prevalence.8 Similar to asthma,
there are no relevant studies on COPD’s effect on one’s driving, but there is significant work on

how COPD causes cognitive impairment on people, with greater impairment on more demanding
tasks. Grant et al. developed a Severity of Disease Index for those affected with COPD, which is
based on five variables.13
•

Forced expiration volume
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•

Maximum exercise tolerance

•

Heart rate

•

Mean pulmonary artery pressure

•

Resting arterial oxygen saturation

With each factor ranked between 1 to 4, with four being severe; in total the upper end of the scale
of the score out of 20 indicates a severe disability. This can be used as a basis on how this affects
the person’s ability to drive safely.13
2.8 Metabolic Diseases
Metabolic diseases are broadly classified into diabetes mellitus and different thyroid diseases. With
more than 30 million people in the USA diagnosed with diabetes mellitus, a condition increases
with age.10 The condition, which is either insulin dependent or non-insulin dependent, affects

one’s driving in in an acute or chronic way. However, the studies which tried to establish the
relationship has had varied results ranging from no relationship between each other to a significant
increase in driving impairment.12,27,30 The country of origin of the research could also have an
impact on this. Studies based out of the United States shows individuals with diabetes mellitus
have an increased risk of a crash, whereas, in the United Kingdom, there is not much difference.
This could be due to licensing conditions, which are generally stricter in the European countries
than that in the United States .21

Of all the metabolic complications that arise due to diabetes, hypoglycemia has the most risk for
people to have driving impairments. .30 Severe conditions can lead to seizures or coma, and also
would require the help of another individual to administer glucose or get the concerned person

hospitalized. In a study, 30% of the drivers who receive insulin, have reported that they felt

12

hypoglycemia conditions while they were driving.30 In the ANZ region, 40% of the selected group

have experienced hypoglycemia while driving and of that 13% of those have attributed the
condition to their crashes.30 The major morbidity which is associated with hypoglycemia is
neurological defects (temporary), coma, seizures, and permanent neurological damage. In the

USA, some of the states take hypoglycemic conditions before providing their license, where some
don’t.12,27 Being unaware of the condition, can lead to severe hypoglycemia, which is a major
concern for people with diabetes to drive.12

Thyroid diseases can be classified into hyperthyroidism (increased hormone production) and
hypothyroidism (decreased hormone production). Symptoms of hyperthyroidism include tremors,
weakness in muscles, feeling nervous, feeling to eat continuously, loss of weight and being
intolerant to the heat.14 The commonly present hypothyroidism gives symptoms of sleepiness,
being intolerant to cold, gaining weight and cognitive impairment. Both are more prevalent among
women compared to men. With the cognitive defects of hypothyroidism not improving
significantly over time, the individual should be tested for any cognitive defects arising due to their
conditions, before giving them permission to drive.14
2.9 Renal Diseases
Chronic renal failure is a progressive condition which results in the destruction of renal nephrons,
with the loss of renal functions. End-stage renal disease is a result of 3 primary diseases – diabetes,
hypertension, glomerulonephritis. End-stage renal disease leads to diminished motor coordination,
intellectual function impairment, memory impairments, and decreased concentration.27 No direct
relationship is seen between renal diseases and driving, but cognitive impairment is linked with

untreated renal disease.11 Kidney transplantation affects cognitive performance. Recent studies
13

had shown that cognitive performance issues seen before transplantation, got better after the
surgery. This shows that kidney disease does affect cognition, thereby, potentially affecting driving
ability of a patient; albeit indirectly.19
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Abstract:
Introduction: Driving is an important instrumental activity of daily living, which allows older
adults to access healthcare resources and manage their daily necessities. However, older adults
belonging to low-income racial minorities, particularly women, make up a large proportion of
never-driver seniors and are higher utilizers of alternative modes of transportation1,2. Our study is
a comparative analysis of co-morbid health conditions among older drivers and non-drivers,
matched by age and gender, receiving care at a safety-net hospital in Atlanta to assess utilization
of health care resources and chronic disease burden between the two groups.
Methods: We conducted a chart review of patients age 65 or older receiving care at the Emma
Darnell Geriatric Center at Grady Hospital during 2/1/2016-2/1/2017. Data obtained by chart
review of Epic electronic medical record (EMR) included demographics, insurance information,
functional data sheet (which included data on activities of daily living, self-reported use of
assistive device, self-reported hearing and vision impairment, self-reported driving status),
number of Geriatrics Clinic visits in a year and associated visit diagnoses. The Katz and Lawton
Activities of Daily Living (ADL) scales were modified based on available data, to calculate ADL
scores.
Results: A total of 690 patient charts were included in the analysis, 23% of whom reported being
drivers. Mean age was 76 and 80 respectively in driver and non-driver group, with over 94%
identifying themselves as African Americans and over 67% being women in both the groups.
Functional dependency measured by mean modified Katz and Lawton ADL scores and selfreported use of assistive devices was higher in non-drivers compared to drivers. There was a
higher prevalence of self-reported sensory impairment and diagnoses of cognitive impairment in
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the non-drivers group, but the prevalence of other chronic diseases as measured by visit
diagnoses didn’t differ between the two groups.
Utilization of care, measured by the mean number of visits to Geriatrics Primary Care Clinic in a
year, did not differ among drivers (1.2 mean visits per year) and non-drivers (1.3 mean visits per
year) and didn’t improve for individuals enrolled in a Medicare Advantage plan.
Conclusion: Approximately 23% of older adults getting care at a safety-net hospital in Atlanta
drive a motor vehicle. Utilization of heath care resources, as measured by the number of
geriatrics clinic visits per year, was generally low, and did not differ based on driving status.
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Introduction:
Driving is an important instrumental ADL, which allows older adults to access healthcare
resources, shop for daily necessities, socialize and engage in recreational activities. Therefore,
driving cessation due to aging and increasing burden of chronic diseases leads to a steeper
decline in health and symptoms of depression among seniors3-7. While the prevalence of neverdriver older adults has declined over the years, women belonging to low-income racial minorities
are still higher utilizers of an alternative mode of transportation compared to Caucasians and
make up a large proportion of never-driver older adults1,2. They are also less likely to access
health care resources compared to former drivers1.
Our study is a comparative analysis of the self-reported driving status and co-morbid health
conditions of older African Americans receiving care at a safety-net hospital in Atlanta, to study
the utilization of health care resources and chronic disease burden among the two groups. We
hypothesized that chronic disease burden would be higher in non-driving older adults compared
to drivers of similar age and gender at Grady Hospital.

Methods: We conducted a chart review of patients aged > 65 getting care at the Emma Darnell
Geriatric Center at Grady Hospital during 2/1/2016-2/1/2017. The study was approved by the
IRB at the Emory University and the Research Oversight Committee at the Grady Health
System. Data obtained from chart review of Epic EMR included age, gender, race/ethnicity,
insurance information, functional/ADL data-sheet (which included ADLs, self-reported hearing
and vision impairment, self-reported driving status), number of visits to the Emma Darnell
Geriatric Clinic during the 12-month period and associated visit diagnoses. The original Katz8
and Lawton9 ADL scales were modified based on available ADL data, to calculate scores.
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Exclusion: patients under age 65; or those with missing on driving status

Analysis: Raw data were obtained on 868 patients. After the exclusion of patients who were
under 65 or had missing data about driving status, 690 patient charts were included in the final
analysis. Self-reported driving status was analyzed and compared for all variables. Driving status
was graded as “driving” if the individual reports driving periodically, even if not to the
appointment. Driving status was graded as “non-driving” if the individual reported not actively
driving. Prevalence and clustering of disease conditions in drivers and non-drivers were
compared using Person’s chi-square tests.
Additionally, multiple logistic regression analysis was used to determine diseases that were
associated with driving status across age, gender, and other demographic characteristics.
Analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC). To determine
the difference in cumulative chronic diseases between drivers and non-drivers, a ‘score’ was
computed from the available data on whether a subject had a specific chronic condition or not.
The seven variables, which included leading seven visit diagnoses, were Hypertension, Diabetes,
Cognitive Disorders, Chronic Kidney Disease (CKD), Chronic Obstructive Pulmonary Disease
(COPD), Cerebrovascular Disease (CVD), and Cancer. The maximum score was 7 while the
minimum was 0.
Variables: Driving status did not assess the general driving condition or status of the patient.
The answer was self-reported, and the question only dealt with driving to the clinic and cannot
be generalized to driving in general. No information was available on whether the patient drove
before being sick or generally drives to the grocery store or to do other chores. Functional status
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scores were calculated using a modified version of Katz and Lawton-Brody Activities of Daily
Living (ADL) scales. The Lawton-Brody Instrumental ADL scale9 has 8 categories to evaluate
the patient’s highest functional level. As our dataset did not have information on 'mode of
transportation,’ we used a modified scoring excluding ‘mode of transportation,’ scoring out of a
maximum score of 7 (instead of 8 as in original Lawton’s scale). The Katz Index of
Independence in ADL8 is a measurement of an individual’s ability to perform 6 daily activities
independently. As our dataset didn’t have information on 'continence,’ a modified scoring
excluding ‘continence’ was used for the analysis, scoring out of a maximum score of 5 (instead
of 6 as in original Katz Index). Additionally, due to inadequate information on each of the scales,
the scoring of Katz and Lawton ADL scales was modified. For each of the categories in these
functional scales, a score of 1 was assigned for independency or 0 for partial or full dependency
in the ADL. The mean values were obtained by dividing the total score by the number of
categories, 7 for Lawton scale and 5 for Katz index.
Result: EMR charts of 690 patients were reviewed. Demographics are listed in table 1. One
hundred and fifty-seven (23%) of a total of 690 patients getting care at Emma Darnell Geriatric
Clinic were drivers. Analyzing driving status with age quartiles, 54% of the drivers were in the
age group 65-75. Approximately 95% of individuals in both groups identified themselves as
African Americans.
Seventy-six percent of individuals were women, and 20% of these individuals reported driving at
the time of encounter. The percentage of females in both driving and non-driving category was
2-3 times higher than males. Fifty percent of the patients were enrolled in Medicare A&B, while
40% were enrolled in a Medicare Advantage plan.
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Utilization of heath care resources: Utilization of health care resources was measured by the
mean number of geriatrics clinic visits in a year, which was similar among drivers (1.2 mean
visits per year) and non-drivers (1.3 mean visits per year) (see table 1). We analyzed the number
of visits by type of insurance to see if those who had a medicare advantage plan had a higher
number of clinic visits in a year, as most medicare advantage plans cover transportation to
appointments. While total 268 patient visits to Geriatrics clinic in the year were from participants
of a Medicare advantage plan, only one participant had four visits in the year, whereas 205 out of
268 Medicare advantage plan participants (76%) had only one clinic visit a year.
Sensory impairment: Prevalence of self-reported visual impairment was slightly higher among
non-drivers compared to drivers (34% vs. 29%) (See table 1). Also, 3% of non-drivers reported
legal blindness, whereas none in drivers. 54% of drivers used corrective glasses vs. 35% nondrivers.
Prevalence of self-reported hearing impairment was 14% among drivers and 16% among nondrivers (Table 1). Only two patients reported being deaf, both in non-driver group.
Functional impairment:
Use of assistive devices was more prevalent among non-drivers compared to drivers: 26% nondrivers vs. 8% drivers used a walker; 11% non-drivers vs. 1.2% drivers used a wheelchair.
The functional scores indicate higher independency in the drivers’ group compared to nondrivers, with mean modified Katz score was 4.9 among drivers vs. 4.2 among non-drivers; and
mean modified Lawton score of 6.6 among drivers vs. 4.4 among non-drivers (see table 1).
Co-morbid conditions: The leading medical diagnoses associated with clinic visits included
hypertension, diabetes, cognitive disorders, CKD, COPD, CVD, and Cancer (table 2). There was
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no statistically significant difference in the prevalence of these diagnoses between the driver and
non-driver groups, except in cognitive impairment where a higher number of non-drivers had a
visit diagnosis of cognitive impairment compared to drivers (26% vs. 10%, p<0.0001).
We analyzed the distribution of cumulative chronic diseases across driving statuses, and while
individuals with 4 or more chronic conditions were less likely to drive, the results were not
statistically significant. This effect could likely be due to a greater number of non-drivers in our
sample.
Discussion: In our cohort of primarily African American older adults receiving care at the
outpatient geriatrics clinic of a safety net hospital, 2/3rd of whom are women, the number of
geriatric clinic visits in a year for chronic disease management was generally low when
compared to the reported utilization of primary care services in older adults of 4-8 visits per
person per year10,11. Additionally, the number of clinic visits did not vary based on the selfperceived driving status of the patient and was also low for patients enrolled in Medicare
Advantage plans which generally cover transportation to appointments. A previously published
study of utilization of healthcare resources the rural neighborhood in North Carolina’s
Appalachian counties identified possession of driver’s license, having family/friend available for
driving, and access to public transportation (esp. in older women) as predictors of a higher
number of chronic care and regular care visits in a year12. While our patient population is urban,
it is primarily based in the underserved areas of the Metro Atlanta, where there may be limited
access to Marta. Additionally, considering functional and cognitive impairment in a large
number of our patient population, they may not be able to utilize the regular public transportation
independently and may need a caregiver to accompany them to medical appointments.
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Limitations: Our study had a few limitations: 1) Data on co-morbid conditions was obtained by
compiling visit diagnoses, which may not be reflective of the full co-morbid profile or problem
list of the patient. 2) The driving status question didn’t assess for driving to appointments. While
older adults may drive to nearby grocery stores or gas stations, they may be less willing to drive
to traffic congested zones as hospital-based clinics in downtown neighborhoods, and therefore
may still be dependent on alternative modes of transportation or a driver when visiting these
locations. 3) Our data didn’t include information on past driving status to differentiate between
never drivers and former drivers. 4) We defined utilization of care by the number of visits to
geriatric medicine primary care clinic at Grady Hospital. Our data didn’t include information
about urgent care or emergency room visits.

Conclusion: Almost 23% of patients getting care in the geriatrics clinic at a safety net hospital in
Atlanta report driving a motor vehicle. Drivers had a higher level of functional independency and
lower prevalence of sensory impairment compared to non-drivers in our population. Other than
cognitive impairment which was more prevalent in the non-drivers group, there wasn’t any
difference between co-morbid conditions captured by the visit diagnoses. Utilization of primary
care resources as measured by the number of clinic visits per year was low, and it did not differ
based on driving status in our study.
Future directions: While the utilization of primary care services was low in our cohort, it didn’t
differ based on driving status. However, an individual who may be driving to the nearby grocery
store but not to his appointments was also considered driving, so a larger proportion of these
individuals may actually be non-driving when accessing healthcare. Additionally, older adults
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with cognitive and functional impairment may depend on a caregiver to accompany the patient to
appointments.
There is a need for further studies to evaluate transportation-related barriers to utilization of care,
including the availability of caregiver and reliable and affordable transportation, among older
adults living in underserved urban communities.
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Table 1: Demographics, Functional and Sensory Status
Driver (N-157)

Non-driver (N-533)

Mean Age

75.59

79.72

Gender (female)

105 (67%)

422(79%)

Gender (male)

52 (33%)

111 (21%)

Mean Clinic Visits in a year

1.18

1.3

Race

African Americans

149 (95%)

503 (94%)

Caucasians

7

16

Others

1

14

75 (48%)

269 (50%)

Medicare B

6

38

Medicaid

0

7

Medicare Advantage
plan

73 (46%)

197 (37%)

Mean Modified Katz Score

4.92

4.24

Mean Modified Lawton Score

6.6

4.43

Use of assistive device (cane, walker,
wheelchair)

47 (30%)

335 (63%)

Hearing impairment (including deaf)

22 (14%)

89 (17%)

Vision impairment (including blind)

45 (28.6%)

199 (37%)

Insurance Medicare A+B

Table 2: Chronic diseases and driving status:
Co-morbid
conditions

Drivers Nondrivers

pvalue

HTN

66%

67%

0.8631

Diabetes

38%

39%

0.8222

Cognitive impairment

10%

26%

<.0001

CKD

17%

21%

0.2730
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COPD

19%

15%

0.1751

CVD

15%

19%

0.2724

HIV

0.6%

0.3%

0.6614

Cancer

2.5%

4.5%

0.2622

OSA

2%

2%

0.9049

Table 3: Cumulative Chronic Diseases and Driving Status
# of Chronic
Diseases
0
1
2
3
4
5
6
7
p-value is 0.2302

Drivers (N-157)
15
53
57
27
4
1
0
0

Non-Drivers (N533)
26
158
213
102
28
5
0
1
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